Applications of sport science in monitoring fatigue and managing recovery by Bird, Stephen
High Performance Operation Plan (HIPOP) Seminar 
Gino Feruci Hotel Kebonjati Bandung Dec 7-9, 2015
Assoc. Prof. Stephen Bird
A/Prof Stephen Bird  PhD, BHMvt(Hons), AEP, CSCS, RNutr
Associate Professor, Sport and Exercise Science  James Cook University 
Sport Science - Fatigue Monitoring - Recovery Management  
High Performance Operation Plan (HIPOP) Seminar
Gino Feruci Hotel Kebonjati Bandung Dec 7-9, 2015
Sport Science: 
Impact on athletic performance
Assoc. Professor Stephen Bird
James Cook University, Cairns QLD Australia 
A/Prof Stephen Bird  PhD, BHMvt(Hons), AEP, CSCS, RNutr
Associate Professor, Sport and Exercise Science  James Cook University 
Sport Science - Fatigue Monitoring - Recovery Management  
High Performance Operation Plan (HIPOP) Seminar
Gino Feruci Hotel Kebonjati Bandung Dec 7-9, 2015
Part 2 - Sport Science: Applications in 
monitoring fatigue and managing recovery
High Performance Operation Plan (HIPOP) Seminar 
Gino Feruci Hotel Kebonjati Bandung Dec 7-9, 2015
Assoc. Prof. Stephen Bird
"Given that subjective measures reflect changes in athlete well-being and provide a practical method 
for athlete monitoring, coaches and support staff may employ self-report measures with confidence."
"Mengingat bahwa tindakan 
subjektif mencerminkan 
perubahan dalam atlet 
kesejahteraan dan memberikan 
metode praktis untuk memantau 
atlet , pelatih dan staf pendukung 
dapat menggunakan langkah-
langkah laporan diri dengan 
percaya diri"
Saw, A. E., Main, L. C., & Gastin, P. B. (2015). Monitoring the athlete training response: 
subjective self‐reported measures trump commonly used objective measures: a 
systematic review. British Journal of Sports Medicine. 
pemantauan atlet? atlet kesehatan?
Subjective vs objective measurements: 
GPS System: GPS performance monitoring systems are common place in elite sport allowing 
sports scientists to compare day to day practice statistics season to season. 
Perry, C. (2015, May 28) Breaking Down The Top 3 Player Performance Tracking Systems. 
Retrieved from www.sporttechie.com/2015/05/28/breaking-down-the-top-3-player-performance-tracking-systems/
• Speed
• Distance
• Accelerations
• Decelerations
• HR Variability
• Sprints
• Dynamic Stress Load
• High Speed Running
• Metabolic Load  Dist
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Schematic representation of the movement patterns of on-court conditioning drills; including (A) 
Suicide, (B) Star, (C) Big ‘L’, (D) Box and (E) Star with side-stepping drills
Ayu Sandy Jeremy Sunu Chris Nesa
Total Dist 3000 3260 3085 3502 3259 3487
HIR dist 371 662 343 1126 265 731
Max speed 18.0 19.1 17.4 19.2 18.1 20.7
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Duffield, R., Bird, S. P., & Ballard, R. J. (2011). Field-based pre-cooling for on-court, tennis-specific 
conditioning in the heat. Journal of Sports Science and Medicine, 10(2), 376-384. 
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Hug, M. et al.  (2003). Training modalities: over-reaching and over-training in athletes, including 
a study of the role of hormones. Best Pract Res Clin Endocrinol Metab, 17(2), 191-209.
Pentingnya pemantauan respon pelatihan atlet dan proses pemulihan
Importance of monitoring the athletes training response and recovery process
5 Key Areas
48h-post-game neuromuscular fatigue/recovery 
comparison between two players.
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Casa, D.J. et al. (2000). National Athletic Trainers' Association Position Statement: 
Fluid replacement for athletes. Journal of Athletic Training, 35(2), 212-224.
3. Hydration status
 NATA recommend 3 indices of hydration status
1. % change body mass
2. Urine colour
3. USG
Penurunan berat badan yang signifikan terkait dengan 
USG ≥ 1.020 Significant weight loss associated with a USG ≥ 1.020
Oppliger, R. A., Magnes, S. A., Popowski, L. A., & Gisolfi, C. V. (2005). Accuracy of urine specific 
gravity and osmolality as indicators of hydration status. International Journal of Sport Nutrition 
and Exercise Metabolism, 15(3), 236-251. 
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McFarland, M., & Bird, S.P. (2014). A wellness monitoring tool for youth athletes. 
Journal of Australian Strength and Conditioning, 22(6), 22-26.
Athlete Recovery 
Monitoring 
Training
FatigueOver training
Tujuan dari pemulihan
Kecepatan pemulihan dari latihan = kembali ke latihan dalam waktu yang
lebih cepat Accelerate recovery = quicker return to training
• kecepatan meningkatkan latihan
Make bigger training gains
Aims of RecoveryTriyatno dan Eko Yuli Irawan sedang massage 
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Pemantauan stres
Monitoring Stress
 stres dapat dikategorikan menjadi tiga bagian
Stressors fall into 3 categories
1. stres fisik Physical stress 
2. stres psikologis Psychological stress 
3. stres emosional Emotional stress 
List 5 ways to 
monitor athlete 
stress
Bird, S.P. (2011). Implementation of recovery strategies: 100-point weekly 
recovery checklist. Inter J Athl Ther Train 16(2), 16-19.
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Sepaktakraw / Judo training
SEA Games 2007
Mentransver efek dari latihan yang dilakukan                                    
Transfer of training effect 
Tenaga putar /gerak berputar Rotation forces
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 Aim of athlete profiling is to determine the “performance gap”
 Pictorial representation (Radar plots)
• provide coach with greater understanding of athletes current physical status
• Indonesian Olympic Archery Team
Athlete profiling
Excellent             > 90% 5 Optimal performance
Good                   80‐89% 4 High quality 
Average              70‐79% 3 Improvement required
Below Av           60‐69% 2 Further assessment required
Poor                    < 60% 1 Immediate attention (medical; physio)
Newton, R. U., & Dugan, E. (2002). Application of strength diagnosis. 
Strength and Conditioning Journal, 24(5), 50-59.
Indonesian Olympic Archery Team 2008
Rina Dewi Puspita Sari, Coach Wulan, Ika Yuliana Rochmawati
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The athlete profiling system employed by the Indonesian Olympic Team was adapted from 
the strength diagnosis model. Newton & Dugan (2002). Strength Cond J, 24, 50-59.
Athlete Profiling
Optimal level 
Ika
Muscular Endurance
Lower-body
Strength/Symmetry
Lower -body 
Single leg 
stability
Shoulder stability
Flexibility
Core strength
2
1
1
2
3
4
5
4
3
5
Cates, W., & Cavanaugh, J. (2009). Advances in rehabilitation and 
performance testing. Cli ics in Sports Medicine, 28(1), 63-76.
S&C reports colour coded
Archery-Specific S&C: Program Goals/Design
George, S. Z., & Delitto, A. (2002). Management of the athlete with 
low back pain. Clinics in Sports Medicine, 21(1), 105-120.
Phase I
1. Develop ability to stabilise pelvis;
2. Concentrate on deep abdominal/ pelvic/ spinal musculature;
3. Target muscle imbalances.
Progression
1. Develop ability to stabilise pelvis under load;
2. Develop oblique sling synergy;
3. Correct muscle imbalances.
Phase 2
1. Integrate functional strength;
2. Coordinate oblique sling and pillar strength;
3. Maintain muscle balance.
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Mann, K., Edwards, S., Drinkwater, E. J., & Bird, S.P. (2013). A lower limb assessment tool for athletes at 
risk of developing patellar tendinopathy. Medicine and Science in Sports and Exercise, 45(3), 527-533.
Mobilitas
Mobility
Neuromuscular
Control
(body awareness)
Movement 
efficiency 
Stabilitas
Stability
Hambatan karena cidera      
Impeded by injury
Kualitas gerakan
Movement quality
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Bird, S.P., & Stuart, W. (2012). Integrating balance and postural stability exercises into the functional 
warm up for youth athletes. Strength and Conditioning Journal, 34(3), 73-79.
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